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The formic acid was identified-" as the final
reaction product in the oxidation of glyoxal and
glyoxalic acid both.
Further, on comparing the rate constant values
(Table 2) and also the value of Arrhenius energy of
activation, one can easily conclude that the rates
of oxidation of glyoxalic acid and glyoxal follow the
order glyoxalic acid> glyoxal. The higher rate
with glyoxalic acid might be due to the carboxylic
group which would ease the formation of CHO
radical.
One of the authors (RN.S.) is very grateful to
the UGC, New Delhi, for financial support.
TABLE 3 - EFFECT OF VARYING [SUBSTRATE] ON THE
RATE CONSTANT FOR THE OXIDATION OF GLYOXAL AND
GLYOXALIC ACID BY PEROXYDISULPHATE
{[S,O:-] = O·OlM; [Ag+] = l'Oxl0-3M; temp.= 35° ± 0'1°}
[Glyoxalic ka x 10· [Glyoxal] X 10' ka X 10'
acid] X 10' mirr ! M mirr !
M
0·80 4·57 1·0 3·23
HO 5·20 2·0 3·12
3'20 4·41 3·0 3·06
4·00 4-17 4·0 3·11
4·80 4·35 6·0 2·90
5-60 4·17 8·0 3·07
oxidation of both glyoxal and glyoxalic acid
- d[Sd~~-J = k; [Ag+][S20~-] ... (1)
where k, is specific rate constant which is equal
to k([Ag+]M-I min<. The rate law (1) suggests that
rate determining step between S20~- and Ag+ ion
yields one or more intermediates which subsequently
oxidizes the substrate in fast steps. The negative
salt effect also indicates that the interaction of
two oppositely charged species might take place
in the rate determining step-".
In order to explain the rate law (1), the mecha-
nism shown in Scheme 1 is suggested. This is valid
for both the organic substrates.
»;
s,oi- + Ag+ --+ Ag'+ + SO;- + SOl- ... (i)
k,
SO~- + Ag- --+ Ag2+ + SO~- ... (ii)
k, .
CHO.COOH + Ag'+ --+ CHO + Ag" + H+ + CO. . .. (iii)
• k,
CHO + S20;- + HOH --+ HCOOH + HSO. + SO~- ... (iv)
• k,
CHO + SO~- + HOH --+ HCOOH + HS04 ... (v)
Scheme 1
The evidence for the existence of Ag2+ and S0,i-
as the reactive intermediates in the peroxydisulphate
oxidations have been given by several workersI3-15.
Thus, the rate of disappearance of peroxydisul-
phate might be given by Eq. (2)
- d[S~~~-]= kl [Ag+][SzO~-]+k4[CHO][SzO~-] ... (2)
Considering the steady state conditions, one ob-
tains the relationship
· (klk2)![CHO] = k4k5 [Ag+]
From Eqs. (2) and (3), the rate law becomes
- d[S20~-]= k, [SzO§-][Ag+]
dt
(
klk2)~
where k; = kl+k4 k4kS •
Thus derived, rate law (4) clearly explains the
observed kinetics ..
... (3)
... (4)
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An indirect cerimetric method for the estimation of
boron is developed. Boron is precipitated as barium
borotartrate complex in which boron to tartaric acid
ratio is 1: 2. The amount of Ce(IV) consumed by the
complex gives a measure of tartrate ion and indirectly
furnishes the boron content.
RECENTLY Gopala Rao et al.1 have developed
an accurate method for the determination of
tartaric acid using ammonium hexanitratocerate(IV)
as an oxidizing agent. This procedure has been
extended for the determination of tartrate ion
complexed as borotartrate, since conditions have
TABLE 1 - ESTIMATION OF BORON
Boron (mg) Error (%)
Taken Found
0·100
0·2500
0·500
1·00
2·00
5·00
10'00
0·1014
0·2540
0·505
1·00
2·00
5·03
10·22
+1'4
+1·6
+1·0
0·0
0·0
+0·6
+2'2
been developed for the precipitation of barium
borotartrate complex (BasB2C16Hg024) as a stoichio-
metric compounds. Bovalini and Piazzi" suggested
that the barium borotartrate complex contains two
moles of tartaric acid per atom of boron. From our
previous studies and also the present study, it was
found that six equivalents of CeH are consumed
per mole of tartaric acid, the products being formic
acid and carbon dioxide. The oxidation reaction
can be written as follows:
C4H606+6CeH+2H20 ~ 2HCOOH+2C02 t +6Ce3-f
+6H-f ... (1)
The amount of Ce(IV) consumed gives a measure
of tartrate ion liberated from the borotartrate
complex and indirectly furnishes the amount of
borate ion and also boron in boron solutions.
Procedure - Aliquot solutions prepared from re-
crystallized, fused boric acid, containing 1 mg of
boron/rnl were taken in a polyethylene beaker.
To this solution was added 8-10 volumes of the
buffered tartaric acid and the pH adjusted to 8·8.
Buffered tartaric acid was prepared. by dissolving
tartaric acid (AR, 14 g), ammonium chloride (240 g)
and BaCI2.2H20 (13 g) in a litre of solution and
aged for 24 hr, filtered and stored in a polyethylene
bottle. To facilitate complete precipitation the solu-
tions were thoroughly agitated at room temperature.
The precipitated barium borotartrate complex was
collected on a Whatman No. 40 filter paper and
washed with about 30 ml wash solution (2:1 :1,
cone. ammonium hydroxide, acetone and water).
The precipitate was dissolved in 0'5M nitric acid
(50 ml). For oxidation with standard cerate, a
measured excess of the 0'1M cerate solution was
added with overall 0·5M nitric acid and heated to
55-60° for 30 min. The mixture was cooled, dilute
sulphuric acid (5N, 20 ml) added and excess of
Ce(IV) back-titrated with iron (II) solution in sul-
phuric acid with ferroin as indicator. The results
obtained are presented in Table 1.
The author is thankful to South Gujarat Univer-
sity, Surat, and Prof. B. L. Maheshwari, Principal,
S.V. Regional College of Engineering and Technology,
Surat 7, for a research grant and for providing
facilities. He is grateful to Prof. T. P. Sastry for
constant encouragement and helpful discussions.
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NOTES
Salicylic Acid, Sulphosalicylic Acid & Salicyl-
amide as Indicators for Direct Titration of
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Workin~ conditions for the use of salicylic acid, sul-
phosallcyllc acid and salicylamide as indicators for the
direct titration of Fe3+ with diethylene trtamlnepenta-
acetic acid (DTPA) are reported. These indicators ~ive
a sharp colour change at the end point and can be used
for microtitration of iron, the lowest permissible con-
centration being 0·056 mgrrnl. A large number of
diverse ions are tolerated. The procedure has been
used for the determination of iron in synthetic solutions,
an ore and some pharmaceutical samples.
WHILE a number of substances have been investi-
gated as indicators for the direct EDTA titration
of Fe3-f, no indicators have been reported for the
direct titration of diethylene triarninepentaacetic
acid (DTPA) with ferric ions. The present note
reports the use of salicylic acid, sulphosalicylic acid
and salicylamide as indicators for the direct DTPA
titration of ferric ions.
Solutions (0'1M) of ferric nitrate and DTPA were
prepared in distilled water. Ethanolic (1%)
solutions of the indicators were used. The solutions
were stable up to four weeks. Metal salt solutions
(O'2M) were used for the study of interference of
foreign ions.
Procedure - An aliquot of solution containing
ferric ions was taken, the pH was adjusted to
1·0-2·0 and four drops of the indicator solution added.
Titration was carried out against standard DTPA
solution to a deep yellow end point. Accurate
results were obtained in the pH range 1·0-3·0.
Effect of [Fe3-fJ - Accurate results were obtained
in the concentration range [Fe3+] = 0·01 to 0·001M.
At 0'005M concentration of Fe3+ the end point was
not very sharp. Howe ver, titration of 1·0 ml of
O·OOIM ferric nitrate could be accurately performed
with a sharp end point. Thus microtitration of
ferric ions with DTPA is feasible using these
indicators.
Satisfactory results were obtained in the tempe-
rature range 0-70°.
Effect of foreign ions - Synthetic solutions con-
taining 2·8 mg of Fe3+ were titrated at pH 1·0. It
was found that 100-fold excess of aT, K+, NH~,
Be2+, UO~+, ci-, Be, CI04 and 03; 50-fold excess
of SO~-; 20-fold excess of Ba2+, Sr2+, Zn2+, Ca2+, IvIg2+,
Cd2+, Mn2+, Ni2+, C02+; to-fold excess of Pb2+ and
AP+ and 5-fold excess of Cr3+ could he tolerated.
ThH; Zr3+, PO:-, CO~-, F- and NOz interfere at all
levels. .
The above procedure was used to estimate iron
in synthetic samples. DTPA titrations could
tolerate higher amounts of interfering radicals as
compared to EDTA titrations under similar condi-
tions (Table 1).
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